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CRSاۀͷར५࠷େԽ໰୊ڭत๏ʹ͍ͭͯͷߟ࡯
Ԙాঘथ ∗
֓ཁ
ຊ࿦Ͱ͸ɼϚΫϩܦࡁֶͳͲͷֶ෦தɾ্ڃ͔ΒେֶӃॳڃ޲͚ςΩετʹසग़͢
Δɼ2ੜ࢈ཁૉ 1ੜ࢈෺Ͱن໛ʹؔͯ͠ऩ֭ҰఆʢCRSʣͷੜ࢈ٕज़Λ࣋ͭ׬શڝ૪ا
ۀͷར५࠷େԽ໰୊ͷɼڭҭ্ͷ޻෉ʹ͍ͭͯ࿦͡ΔɽCRSاۀͷར५࠷େԽ͕Ұے
ೄͰ͸ߦ͔ͳ͍͜ͱ͸Α͘஌ΒΕ͍ͯΔ͕ɼଟ͘ͷςΩετͰ͸Ϟσϧͷల։Λٸ͙
ͨΊઆ໌͕ෆे෼Ͱ͋Γɼภඍ෼ΛԿͱ͔शಘͨ͠ϨϕϧͷֶशऀΛࠞཚ͍ͤͯ͞Δɽ
ͦ͜Ͱຊ࿦Ͱ͸ɼࠞཚ؇࿨ͷͨΊɼ͢΂ͯͷՁ֨ϕΫτϧͱ CRSاۀͷར५࠷େԽͷ
݁ՌͰ͋Δࡾͭͷέʔεͱͷؔ܎Λࢹ֮తʹ೺ѲͰ͖ΔΑ͏ͳɼิ׬తղઆΛࢼΈΔɽ
1 ͸͡Ίʹ
2ੜ࢈ཁૉ 1ੜ࢈෺Ϟσϧʹ͓͚Δɼن໛ʹؔͯ͠ऩ֭ҰఆʢCRSʣͷੜ࢈ٕज़Λ࣋ͭ׬
શڝ૪اۀͷར५࠷େԽ͸ɼιϩʔɾϞσϧ΍ϔΫγϟʔʹΦϦʔϯɾϞσϧ͕૝ఆ͢Δا
ۀߦಈͰ͋ΔͨΊɼϚΫϩܦࡁֶɾܦࡁ੒௕࿦΍ࠃࡍ๵қ࿦ͷֶ෦தɾ্ڃ͔ΒେֶӃॳڃ
޲͚ςΩετʹසग़͍ͯ͠Δɽ
CRSاۀͷར५࠷େԽ໰୊͸ɼॴ༩ͱ͢ΔՁ֨ϕΫτϧʹԠͯ͡ɼ౤ೖθϩɾ࢈ग़θϩ
ͷΈ͕࠷దղͰ͋ͬͨΓɼ࠷దղ͕ແ਺ʹଘࡏͨ͠Γɼ࠷దղ͕ଘࡏ͠ͳ͔ͬͨΓ͢Δͨ
ΊɼҰےೄͰ͍͔ͳ͍͜ͱ͕Α͘஌ΒΕ͍ͯΔɽ͔͠͠ͳ͕Βଟ͘ͷςΩετͰ͸ɼϞσϧ
ͷల։Λٸ͙ͨΊಉ໰୊ͷऔΓѻ͍͕ෆे෼Ͱ͋Γɼภඍ෼ΛԿͱ͔शಘͨ͠Ϩϕϧͷֶ
शऀ*1Λࠞཚ͍ͤͯ͞Δɽ͜ͷΑ͏ͳࠞཚ͸ɼֶशऀ͕͢΂ͯͷՁ֨ϕΫτϧͱ CRSاۀ
ͷར५࠷େԽߦಈͱͷؔ܎ΛͱΒ͖͑Ε͍ͯͳ͍ͨΊʹੜ͡Δͱߟ͑ΒΕΔɽ΋͠ɼ͜ͷ
ؔ܎Λ͔ͬ͠Γͱ೺ѲͰ͖͍ͯΕ͹ɼલड़ͷςΩετ͕ɼඅ༻࠷খԽ͕ར५࠷େԽͷे෼
৚݅ͱͳΔՁ֨ϕΫτϧͷΈʹ஫໨ͯ͠ CRSاۀͷߦಈΛల։͍ͯ͠Δ͜ͱΛཧղͰ͖ɼ
CRSاۀͷʮར५࠷େԽͷ 1֊৚݅ʯͷҙຯΛͱΒ͑௚͢͜ͱ͕Ͱ͖Δ͔ΒͰ͋Δɽ
∗ ຊ࿦จͷ࡞੒ʹ͋ͨΓɼେࡔ༸ (෋ࢁେֶ)ɼਢ౻࣌ਔ (ᘐڠେֶ)ɼদඌڡ (໋ཱؗେֶ)ͷ֤ࢯ͔Βɼوॏ
ͳίϝϯτΛ௖͍ͨ͜ͱʹײँ͢Δɽ
*1 ྫ͑͹ɼܦࡁ਺ֶͷςΩετͰ͸υ΢Ϧϯά (1995)Λཧղ͢Δ͜ͱ͕ՄೳͰ͋ΓɼϛΫϩܦࡁֶͷςΩε
τͰ͸෢۾ (1999)΍Ԟ໺ (2008)ʹ͸ख͕ಧ͕͘੢ଜ (1990)΍ྛ (2013)͸ෑډ͕ߴ͍ͱײ͡ΔΑ͏ͳֶश
ऀΛ૝ى͞Ε͍ͨɽ
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ͦ͜Ͱຊ࿦Ͱ͸ɼલड़ͷϨϕϧͷֶशऀʹɼ͢΂ͯͷՁ֨ϕΫτϧͱ CRSاۀͷར५࠷
େԽߦಈͱͷؔ܎Λઆ໌͢ΔࢼҊΛఏࣔ͢Δɽ
·ͣ 2અͰ͸ɼ౰ֶ֘शऀ͕ CRSاۀͷར५࠷େԽ໰୊ʹ௚໘ͨ͠ͱ͖ͷࠞཚʹ͍ͭͯ
֬ೝͨ͠ޙɼେֶӃϨϕϧͷϛΫϩܦࡁֶͷςΩετʹ͓͚Δಉ໰୊ͷղઆΛ֓؍͠ɼͦ
ΕΒͷಠशͰରԠͤ͞Δ͜ͱ͕ࠔ೉Ͱ͋ΔͨΊຊ࿦ͷΑ͏ͳิ׬తղઆ͕ඞཁͰ͋Δ͜ͱ
Λࣔ͢ɽ
ຊ࿦ͷओཁ෦෼Ͱ͋Δ 3અͰ͸ɼՁ֨ϕΫτϧͱاۀߦಈͱͷؔ܎Λࢹ֮తʹͱΒ͑΍
͍͢ɼଟஈ֊ΞϓϩʔνΛఏҊ͢Δɽ·ͣɼੜ࢈ؔ਺Λॴ༩ͱ͢Δݩʑͷར५࠷େԽ໰୊
Λɼੜ࢈ؔ਺͓Αͼ࢈ग़ྔΛॴ༩ͱ͢Δඅ༻࠷খԽ໰୊ͱɼͦΕʹΑͬͯ͑ΒΕΔඅ༻ؔ
਺Λॴ༩ͱ͢Δར५࠷େԽ໰୊ͱʹ෼ׂͯ͠෼ੳ͢Δɽͦͯ͠ɼͦΕΒͷ݁ՌΛ౷߹͢Δ
ࡍʹ࣮࣭ཁૉՁ֨ϑϩϯςΟΞΛԉ༻͠ɼ֤࣮࣭ཁૉՁ֨ͱݶքඅ༻ɾݶքऩೖൺ཰ͷ஋
ͱͷؔ܎Λࢹ֮Խͯ͠ɼݩʑͷՁ֨ϕΫτϧͱ CRSاۀͷར५࠷େԽͷ݁ՌͰ͋Δࡾͭͷ
έʔεͱͷؔ܎ͷશମ૾Λ͔ͭΊΔΑ͏ʹ͢Δɽ୅ସͷ஄ྗੑͷࠩҟͳͲʹΑΓ CRSاۀ
ʹ͸༷ʑͳλΠϓ͕ଘࡏ͢Δ͕ɼੜ࢈ٕज़ͷҧ͍͕Ձ֨ͱར५࠷େԽߦಈͱͷؔ܎ʹͲͷ
Α͏ʹ൓ө͞ΕΔ͔ʹ͍ͭͯ΋ɼຊઅͷਤΛ࢖͑͹༰қʹཧղͰ͖Δɽ
࠷ޙʹ 4અͰ͸ɼ3અͷٞ࿦ΛԠ༻ͯ͠ɼલड़ͷϚΫϩܦࡁֶͳͲͷςΩετʹ͓͚Δಛ
ఆͷՁ֨ϕΫτϧͷ੒ཱΛલఏͱ͢Δ CRSاۀͷఆࣜԽ͕ɼՈܭͷબ޷Λݶఆ͢Δ͜ͱʹ
Αͬͯ͸͡Ίͯਖ਼౰ԽͰ͖Δ΋ͷͰ͋Δ͜ͱΛ໌Β͔ʹ͢Δɽ
2 ର৅ͱ͢Δར५࠷େԽ໰୊ͱֶशऀͷࠞཚ
ຊઅͰ͸ɼର৅ͱ͢Δ 2ੜ࢈ཁૉ 1ੜ࢈෺Ͱ CRSͷੜ࢈ٕज़Λ࣋ͭ׬શڝ૪اۀͷར५
࠷େԽ໰୊ΛఆࣜԽ͠ɼ͍͔ͭ͘ͷςΩετʹ͓͚Δಉ໰୊ͷऔΓѻ͍ͱֶशऀͷࠞཚʹ
͍ͭͯݕ౼ͯ͠ɼຊ࿦ͷಈػ͚ͮͱ͢Δɽ
ࢢ৔ʹ͓͚Δੜ࢈෺ͷՁ֨Λ p > 0ɼੜ࢈ཁૉ 1ͷՁ֨Λ w1 > 0ɼੜ࢈ཁૉ 2ͷՁ֨Λ
w2 > 0ͱ͠ɼاۀͷੜ࢈෺࢈ग़ྔΛ q ≥ 0ɼੜ࢈ཁૉ 1౤ೖྔΛ z1 ≥ 0ɼੜ࢈ཁૉ 2౤ೖ
ྔΛ z2 ≥ 0ͱ͢Δɽاۀͷੜ࢈ٕज़͸ɼ֤ੜ࢈ཁૉ౤ೖྔͱ࠷େ࢈ग़ྔͱͷؔ܎Λࣔ͢ੜ
࢈ؔ਺ f (z1, z2)Ͱද͞ΕΔͱ͢ΔɽҎ্ͷ΋ͱͰɼ׬શڝ૪اۀͷར५࠷େԽߦಈ͸ɼ࣍
ͷ࠷దԽ໰୊ͱͯ͠ఆࣜԽ͞ΕΔɽ
max
q, z1, z2
pq− w1z1 − w2z2
s.t. q ≤ f (z1, z2), q ≥ 0, z1 ≥ 0, z2 ≥ 0. (1)
ͳ͓ɼCRSاۀͷ৔߹͸ɼ೚ҙͷ t ≥ 0ʹ͍ͭͯ f (tz1, tz2) = t f (z1, z2)Ͱ͋Δɼͱ͍͏
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Ծఆ͕௥Ճ͞ΕΔɽ*2
ֶ෦ॳɾதڃͷՁ֨ཧ࿦ʹ͓͚Δܦࡁओମͷ࠷దԽߦಈͷڭҭͰ͸ɼओͱͯ͠ɼਖ਼ͷ஋
ΛͱΔ࠷దղ͕Ұҙతʹଘࡏ͢Δέʔε͕औΓѻΘΕΔɽඍ෼ɾภඍ෼ͷར༻͕࢝·Δͱɼ
͜ͷ܏޲͸͞Βʹڧ͘ͳΔɽֶशऀ͸ɼओମͷ֤બ୒ม਺ʹؔ͢Δ໨తؔ਺ͷඍ෼܎਺ɾ
ภඍ෼܎਺͕θϩͰ͋Δͱ͍͏౳ࣜʢ1֊৚݅ʣΛಋग़͠ɼͦΕΛՃ޻͢Δ͜ͱͰ౰֘ओମ
ͷधཁؔ਺ɾڙڅؔ਺ΛٻΊΔͱ͍͏ʰϨγϐʱʹ׳Ε਌͠Ή͜ͱʹͳΔɽ
໰୊ (1)ʹ͍ͭͯ΋ɼ·ͣɼf (z1, z2)ͷڧҙԜੑ౳͕Ծఆ͞Εͨঢ়گͰɼاۀ͸֤ੜ࢈ཁ
ૉͷݶքੜ࢈෺ͱ࣮࣭ཁૉՁ͕֨౳͘͠ͳΔΑ͏ʹཁૉ౤ೖྔΛܾఆ͢Δɼ͢ͳΘͪɼ
f1(z1, z2) =
w1
p
, f2(z1, z2) =
w2
p
(2)
Λຬͨ͢Α͏ʹ z1, z2 Λબ୒͢Δͱ͍͏આ໌Λड͚Δɽ*3 ͦͷ݁Ռֶशऀ͸ɼੜ࢈෺Ձ͕֨
্ঢ͢Δͱ࣮࣭ཁૉՁ͕֨௿Լͯ͠ཁૉ౤ೖྔ͕૿Ճ͢ΔͨΊ࢈ग़ྔ͕૿Ճ͢ΔͳͲͷΑ
͏ʹɼՁ֨ϕΫτϧ (p,w1,w2)ͱར५Λ࠷େʹ͢Δ࢈ग़ྔɾཁૉ౤ೖྔͱͷؔ܎Λ೺ѲͰ
͖ΔΑ͏ʹͳΔɽ
ͱ͜Ζ͕ɼCRSاۀͷར५࠷େԽͱͳΔͱঢ়گ͸Ұస͢Δɽྫ͑͹ɼϚΫϩܦࡁֶͷς
ΩετͰ͋ΔMankiw (2013)*4͓Αͼᴡ౻ଞ (2010)*5ɼܦࡁ੒௕࿦ͷςΩετͰ͋Δ Jones
and Vollrath (2013) *6 ΍෢۾ (1999)ͷࠃࡍ๵қͷ෦෼*7Ͱ͸ɼಛʹલஔ͖ͳ͘ɼ*8 ར५Λ
࠷େԽ͢Δ׬શڝ૪తͳ CRSاۀ͕ (2)Λຬͨ͢Α͏ʹཁૉ౤ೖྔΛܾఆ͢Δɼͱ͍͏ࢫ
ͷઆ໌͕ͳ͞Ε͍ͯΔɽ*9 ςΩετͷల։Λ௥͏͚ͩͰ͋Ε͹໰୊͸ͳ͍͕ɼֶशऀ͕ࣗΒ
1֊৚݅Λ੔ཧͯ͠ΈΔͱɼཁૉ౤ೖྔ͕ফ͑ͯ͠·ͬͨΓɼղ͚ͳ͔ͬͨΓ͢Δɽͦͷͨ
ΊɼՁ֨ͱ࢈ग़ྔɾཁૉ౤ೖྔͱͷؔ܎Λ֬ೝͰ͖ͣɼCRSاۀͷߦಈͷશମ૾͕ͱΒ͑
ΒΕͳ͍ɽ݁ہɼੵۃతʹʰϨγϐʱΛࢼͦ͏ͱ͢Δ೤৺ͳֶशऀ΄Ͳࠞཚ͢Δͱ͍͏ൽ೑
ͳ݁ՌʹͳΔɽ
ଘࡏɾҰҙੑɾਖ਼஋ੑͳͲ CRSاۀͷར५࠷େղͷৄࡉʹ͍ͭͯ஌Γ͍ͨͷͰ͋Ε͹ɼ
ຊ֨తͳϛΫϩܦࡁֶͷςΩετͰษڧ͢Δ΂͖Ͱ͋Δɼͱ͍͏ͷ͕͓ͦΒ͘ςΩετΛ
ࣥච͢Δଆɾڭ͑ΔଆͷຊԻͰ͋Ζ͏ɽͦ͜Ͱɼඍ෼ɾภඍ෼ͷॳาతͳ஌͚ࣝͩΛֶ࣋ͭ
शऀʹར༻Մೳ͔൱͔ͱ͍͏໰୊͸͓͖ͯ͞ɼେֶӃϨϕϧͷςΩετΛ͍͔ͭ͘औΓ্
͛ɼCRSاۀͷ໰୊ (1)͕ͲͷΑ͏ʹѻΘΕ͍ͯΔ͔֬ೝ͢Δɽ
*2 ྫ͑͹ɼVarian (1992) p.15ɽ
*3 ͍͏·Ͱ΋ͳ͘ɼ࢈ग़ྔ͸ q = f (z1, z2)ʹΑΓܾఆ͞ΕΔɽ
*4 pp.49 – 61ɽ
*5 pp.296 – 305ɽ
*6 pp.22 – 23.
*7 pp.323 – 327ɽ
*8 Jones and Vollrath (2013)ʹ͸ɼCRSͰ͸اۀͷ਺͸֬ఆ͠ͳ͍ɼͱ͍͏ίϝϯτ͋Γɽ
*9 ࣮ࡍ͸ɼੜ࢈ཁૉ͕ࢿຊͱ࿑ಇͰ͋Γɼ֤࣮࣭ཁૉՁ͕࣮࣭֨௞ۚ཰ͱ࣮࣭ࢿຊϨϯλϧ཰ͱ͍͏ઃఆͰ͋
Δ͕ɼຊ࣭తͳҧ͍͸ͳ͍ɽ
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Henderson and Quandt (1980)*10͸ɼCRS اۀ͕Ձ֨ड༰ऀͱͯ͠ར५Λ௥ٻ͢Δ৔
߹ɼੜ࢈͢Δͱଛࣦ͕ൃੜ͢ΔͨΊഇۀ͢Δ͜ͱ͕࠷దͰ͋Δέʔεɼར५ͷ্ݶ͕ଘࡏ
͠ͳ͍ͨΊ࠷దղ͕ଘࡏ͠ͳ͍έʔεɼ͓Αͼɼ࠷େར५Λθϩͱ͢Δ࠷దղ͕ଘࡏ͢Δ
͕ҰͭͰ͸ͳ͍έʔε*11ͷࡾ͕ͭੜ͡͏Δͱઆ໌͍ͯ͠Δɽ͔͠͠ͳ͕ΒɼՁ֨ͱࡾͭͷ
έʔεͱͷؔ܎͕໌֬Ͱͳ͘ɼاۀͷੜ࢈ٕज़ͷҧ͍*12͕Ͳ͜ʹݱΕΔ͔ʹ͍ͭͯ΋;Ε
͍ͯͳ͍ɽ
੢ଜ (1990)*13͸ɼ1ੜ࢈ཁૉ 1ੜ࢈෺ͷ CRSͰՁ֨ʹԠͯ͡લड़ͷࡾͭͷέʔε͕ੜ͡
͏Δ͜ͱΛ֬ೝͨ͠ޙɼ2ੜ࢈ཁૉ 1ੜ࢈෺ͷίϒʹμάϥεੜ࢈ؔ਺ͷ਺஋ྫͰɼར५࠷
େԽͷ 1֊৚͕݅੒ཱ͢ΔՁ֨ϕΫτϧͱ౤ೖθϩɾ࢈ग़θϩͷΈ͕࠷దղͱͳΔՁ֨ϕ
ΫτϧΛಋ͍͍ͯΔɽͨͩ͠ɼ֤έʔεͷ৔߹෼͚ͷج४͕࣋ͭܦࡁతҙຯʹ͸;Ε͍ͯ
ͳ͍ɽ*14
Varian (1992)*15͸ɼCRS اۀͷ৔߹ɼՁ֨ʹΑͬͯ͸ɼར५࠷େղ͕ଘࡏ͠ͳ͔ͬͨ
Γɼଘࡏͯ͠΋ҰҙͰͳ͔ͬͨΓ͢ΔՄೳੑ͕͋Δ͜ͱΛࢦఠ͍ͯ͠Δ͕ɼৄࡉʹ͍ͭͯ
͸;Ε͍ͯͳ͍ɽ
Mas-Colell et al.(1995)*16͸ɼίϒʹμάϥεੜ࢈ؔ਺ͷྫΛ࢖༻͠ɼ࢈ग़ྔΛॴ༩ͱ͢
Δඅ༻࠷খԽ໰୊ͱͦΕʹΑͬͯಋग़͞Εͨඅ༻ؔ਺Λॴ༩ͱ͢Δར५࠷େԽ໰୊ͷೋஈ
ߏ͑Ͱ໰୊ (1)ʹΞϓϩʔν͠ɼ୯Ґ౰ͨΓ࠷খඅ༻ͱੜ࢈෺Ձ֨ͷେখʹΑͬͯલड़ͷࡾ
ͭͷέʔεͷ৔߹෼͚͕ܾఆ͞ΕΔ͜ͱΛ͍ࣔͯ͠ΔɽͦͷͨΊɼ৔߹෼͚ͷج४ͷܦࡁ
తҙຯ͸໌Β͔Ͱ͋Δ͕ɼίϒʹμάϥεݶఆͰ͋ΔͨΊੜ࢈ٕज़ͷҧ͍͕΋ͨΒ͢Өڹ
͸ͱΒ͑ʹ͍͘ɽ
ྛ (2013)*17͸ɼ1ੜ࢈ཁૉ 1ੜ࢈෺ͷ CRSͰͷ֬ೝͷޙɼ2ੜ࢈ཁૉ 1ੜ࢈෺ͷίϒʹ
μάϥεੜ࢈ؔ਺ͷྫΛ࢖ͬͯɼͲͷΑ͏ͳՁ֨ϕΫτϧͷ΋ͱͰલड़ͷࡾͭͷέʔε͕
ੜ͡Δ͔ࢉग़͍ͯ͠Δɽͨͩ͠ɼࡾͭͷέʔεͷ৔߹෼͚ͷج४͕࣋ͭܦࡁతҙຯʹ͸;
Ε͍ͯͳ͍ɽ
Ҏ্ͷΑ͏ʹ͍ͣΕͷςΩετ΋ɼCRSاۀͷ৔߹ɼՁ֨ϕΫτϧʹԠͯ͡ɼར५࠷େ
ղ͕୺఺Ͱ͋Δ͔ɼҰҙతͰͳ͍͔ɼ͋Δ͍͸ɼଘࡏ͠ͳ͍͔ͷࡾͭͷέʔεʹͳΔͱ͍
͏͜ͱ͸આ໌͍ͯ͠Δɽ͚ΕͲ΋ɼՁ֨ϕΫτϧͱ࢈ग़ྔɾཁૉ౤ೖྔͱͷ۩ମతͳؔ܎
*10 p.109ɽ
*11 ར५࠷େԽͷݶք৚݅Λॏࢹ͢Δཧ࿦͸ɼ͜ͷࡾͭ໨ͷέʔεͷΈʹয఺Λ౰͍ͯͯΔͱ͍͏ॏཁͳࢦఠ
΋͍ͯ͠Δɽ
*12 CRSاۀʹ΋༷ʑͳλΠϓ͕ଘࡏ͢Δɽ
*13 pp.147 – 148ɽ
*14 nੜ࢈ཁૉ 1ੜ࢈෺ͷҰൠతͳ CRSͰɼ࠷େར५͕θϩͰ͋Δ͜ͱ͕ར५࠷େԽͷ 1֊৚͕݅੒ཱ͢Δͨ
Ίͷඞཁ৚݅Ͱ͋Δ͜ͱ͸ূ໌͍ͯ͠Δɽ
*15 pp.29 – 30ɽ
*16 pp.141 – 142ɽͳ͓ɼޙଓͷ pp.143 – 144ʹ͓͍ͯ 1ੜ࢈ཁૉ 1ੜ࢈෺ͷάϥϑͰઆ໌Λิ׬͍ͯ͠Δɽ
*17 pp.208 – 212ɽ
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ʹ͍ͭͯ͸ɼҰ੾;Ε͍ͯͳ͍͔ɼίϒʹμάϥεੜ࢈ؔ਺ʹݶఆͯ͠औΓѻ͍ͬͯΔ͔
ͷ͍ͣΕ͔Ͱ͋Δɽܦࡁ੒௕࿦΍ࠃࡍ๵қ࿦Ͱ͸ίϒʹμάϥεܕΑΓ΋Ұൠతͳ CRSٕ
ज़Λ૝ఆͯٞ͠࿦͞ΕΔ͜ͱ͕ଟ͍ͨΊɼֶशऀ͕ࣗΒେֶӃϨϕϧͷςΩετͷߦؒΛ
ຒΊɼ֦ு͢Δඞཁ͕͋Δɽ࠷దԽͷʰϨγϐʱʹͳ͡Μͩ͹͔Γͷֶशऀʹͱͬͯɼͦͷ
Α͏ͳ࡞ۀ͕ແཧ೉୊Ͱ͋Δ͜ͱ͸͍͏·Ͱ΋ͳ͍ɽΑͬͯɼ౰֘Ϩϕϧͷֶशऀʹ΋͞
΄Ͳࠔ೉ͳ͘ར༻Մೳͳ໰୊ (1)΁ͷΞϓϩʔνΛ৽ͨʹߟ͑Δඞཁ͕͋Δɽ
3 ଟஈ֊Ξϓϩʔν
ຊઅͰ͸ɼ2ੜ࢈ཁૉ 1ੜ࢈෺ͰҰൠతͳ CRSੜ࢈ٕज़Λ࣋ͭ׬શڝ૪اۀͷར५࠷େ
ԽߦಈΛɼυ΢Ϧϯά (1995)Ϩϕϧͷ਺ֶతૉཆΛֶ࣋ͭशऀʹղઆ͢ΔࢼҊΛఏࣔ͢Δɽ
·ͣɼMas-Colell et al.(1995)ͱಉ༷ʹɼੜ࢈ؔ਺Λॴ༩ͱ͢Δར५࠷େԽ໰୊Λɼ࢈ग़ྔ
੍໿෇͖අ༻࠷খԽ໰୊ͱಉ໰୊͔Β͑ΒΕͨඅ༻ؔ਺Λॴ༩ͱ͢Δར५࠷େԽ໰୊ͱʹ
෼͚ͯ෼ੳ͢Δɽͦͯ͠ɼͦΕΒͷ݁ՌΛ౷߹͠ɼՁ֨ϕΫτϧͱੜ࢈෺࢈ग़ྔɾੜ࢈ཁૉ
౤ೖྔͱͷؔ܎Λಋ͘ࡍɼ࣮࣭ཁૉՁ֨ϑϩϯςΟΞΛԉ༻͢Δɽ
3.1 ੜ࢈ཁૉ౤ೖྔͷબ୒
CRSͷԾఆͷԼͰɼw1,w2 ͱ࢈ग़ྔ q ≥ 0Λॴ༩ͱͯ͠ɼੜ࢈අ༻Λ࠷খʹ͢ΔΑ͏ʹ
z1, z2 Λબ୒͢Δ໰୊ɼ͢ͳΘͪɼ
min
z1, z2
w1z1 + w2z2
s.t. f (z1, z2) ≥ q, z1 ≥ 0, z2 ≥ 0. (3)
Λߟ͑Δɽ໰୊ (3)͸ɼ෢۾ (1999) pp.99–103ɼԞ໺ (2008) pp.112–118ͷͳͲΑ͏ʹɼֶ
෦தڃϨϕϧͷϛΫϩܦࡁֶͷςΩετͰऔΓѻΘΕ͍ͯΔͨΊৄड़ͤͣɼ߲࣍Ҏ߱ͷల
։Ͱֶशऀ͕ඞཁͱ͢Δࣄ࣮ͷ֬ೝͷΈʹͱͲΊΔɽ
໰୊ (3)ͷղɼ͢ͳΘͪɼඅ༻࠷খղ͸ɼਤ 1ͷ (zc1, zc2)ͷΑ͏ʹɼ࢈ग़ྔ͕ q୯ҐͰ͋
Δͱ͖ͷ౳ྔઢͱཁૉՁ͕֨ w1,w2 Ͱ͋Δͱ͖ͷ౳අ༻ઢ͕઀͢Δͱ͜ΖʹҐஔ͢Δɽ౳
ྔઢ͕ qʹґଘ͠౳අ༻ઢ͕ w1,w2ʹґଘ͢ΔͨΊɼͦ ΕΒͷ઀఺͸ w1,w2, qʹґଘͯ͠
ܾ·ΔɽΑͬͯҎ߱ɼ໰୊ (3)ͷղͰ͋Δ֤ੜ࢈ཁૉ౤ೖྔΛ z1(w1,w2, q), z2(w1,w2, q)
ͱ͋ΒΘ͢ɽ
ʢ࠷খʣඅ༻ؔ਺ C (w1,w2, q) = w1z1(w1,w2, q) + w2z2(w1,w2, q) ͸ɼ(w1,w2) ʹͭ
͍ͯ 1࣍ಉ࣍ɼ͢ͳΘͪɼ೚ҙͷ t > 0ʹ͍ͭͯ
C (tw1, tw2, q) = tC (w1,w2, q) (4)
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Ͱ͋Δɽ*18
CRSاۀͷ৔߹ɼඅ༻࠷খղ͕ qʹ͍ͭͯ 1࣍ಉ࣍Ͱ͋Δ͔Βɼ
z1(w1,w2, q) = z1(w1,w2, 1)q, z2(w1,w2, q) = z2(w1,w2, 1)q
͕੒ཱ͢Δɽ*19 Αͬͯɼ࠷খඅ༻ʹؔͯ͠΋
C (w1,w2, q) = C (w1,w2, 1) q (5)
͕੒ཱ͢Δɽ͢ͳΘͪɼCRSاۀͷ৔߹ɼݶքඅ༻͓Αͼฏۉඅ༻͸࢈ग़ྔʹ͔͔ΘΒͣ
C (w1,w2, 1)Ͱ͋Δɽ
ͳ͓ɼ f (z1, z2)͕࿈ଓඍ෼ՄೳͰ͋Δ৔߹ɼ಺఺ղʹ͓͍ͯ͸
w1 = λ f1(z1, z2), (6)
w2 = λ f2(z1, z2), (7)
q = f (z1, z2)
͕੒ཱ͢Δɽ*20 ͨͩ͠ɼλ͸໰୊ (3)ͷϥάϥϯδϡ৐਺Ͱ͋Γݶքඅ༻Λදͨ͢Ίɼ (5)
ΑΓɼ
λ = C (w1,w2, 1) (8)
Ͱ͋Δɽ*21
3.2 ੜ࢈෺࢈ग़ྔͷબ୒
લ߲ͰٻΊͨඅ༻ؔ਺ C (w1,w2, 1) qΛॴ༩ͱͯ͠ར५Λ࠷େʹ͢Δ qΛબ୒͢Δ໰୊ɼ
͢ͳΘͪɼ
max
q
pq− C(w1,w2, 1)q s.t. q ≥ 0. (9)
Λߟ͑Δɽ
࠷దԽ໰୊ͷ 1֊৚݅ͷػցతͳಋग़ʹ׳Ε͍ͯΔֶशऀ͸ɼॴ༩ͱ͢ΔՁ֨͢΂ͯʹ
͓͍ͯར५࠷େղ͕ৗʹҰҙతʹଘࡏ͢Δͱߟ͕͑ͪͰ͋Δɽ͜ͷઌೖ؍ΛऔΓআ͘͜ͱ
͕ɼCRSاۀͷར५࠷େԽ໰୊ͷཧղʹ͸ෆՄܽͰ͋Δɽ
໰୊ (9)͸ɼඇෛྖҬͰ qͷਖ਼ൺྫؔ਺ͷࠩΛ࠷େԽ͢Δ໰୊ʹ΄͔ͳΒͳ͍ɽΑͬͯɼ
ਤ 2ɼ3ɼ4ͷΑ͏ʹɼൺྫఆ਺Ͱ͋Δ pͱ C (w1,w2, 1)ɼ͢ͳΘͪɼݶքऩೖ*22ͱඅ༻࠷
খԽ࣌ͷݶքඅ༻ͱͷେখؔ܎
p ⋛ C(w1,w2, 1) (10)
*18 ྫ͑͹ɼVarian (1992) p.72ɽ
*19 Ԟ໺ (2008) pp.116–118ɽ
*20 υ΢Ϧϯά (1995) pp.120–121ɼ͓ΑͼɼԞ໺ (2008) pp.114–115ɽ
*21 υ΢Ϧϯά (1995) p.122ɼ͓ΑͼɼԞ໺ (2008) p.47ɽ
*22 ׬શڝ૪اۀͰ͋ΔͨΊɼੜ࢈෺Ձ֨ p͸ݶքऩೖʹ΄͔ͳΒͳ͍ɽ
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ʹԠͯ͡ɼ࢈ग़ྔθϩͷΈ͕ղͰ͋Δ৔߹ɼඇෛͷ࢈ग़ྔ͢΂͕ͯղͰ͋Δ৔߹ɼղ͕ଘ
ࡏ͠ͳ͍৔߹ͷࡾͭͷέʔε͕͋Δ͜ͱΛ༰қʹࢹೝͰ͖Δɽ͚ΕͲ΋ɼՁ֨ϕΫτϧ
(p,w1,w2)ͱ֤έʔεͱͷؔ܎ͷશମ૾͸ɼ(10)Ͱ͸ͱΒ͑ʹ͍͘ɽͦ͜Ͱɼ৔߹෼͚ͷ
ج४Λมߋ͢Δɽ
p > 0 Ͱ͋Δ͔Β (10) ͷ֤ลΛ p Ͱআ͢ͱ 1 ⋛ C (w1,w2, 1)
p
ͱͳΓɼ(4) ΑΓ
C (w1,w2, 1)
p
= C
(
w1
p
,
w2
p
, 1
)
Ͱ͋Δ͔Βɼ(10) ͷ֤έʔεʹରԠ͢Δ (p,w1,w2)
͸ɼ
1 ⋛ C
(
w1
p
,
w2
p
, 1
)
(11)
ͷ֤έʔεʹରԠ͢Δ (p,w1,w2)ͱಉ஋Ͱ͋Δɽ(11)ͷӈล͸ɼ೚ҙͷ࢈ग़ྔʹ͓͚Δඅ
༻࠷খԽ࣌ͷݶքඅ༻ɾݶքऩೖൺ཰*23 Λද͍ͯ͠Δɽͦͯ͠ɼ͜ͷݶքඅ༻ɾݶքऩೖ
ൺ཰͸ɼੜ࢈෺ͷྔͰද࣮࣭ͨ͠ੜ࢈ཁૉՁ֨ͷϕΫτϧ
(
w1
p
,
w2
p
)
ʹґଘ͍ͯ͠Δɽ
Ҏ্ΑΓɼ໰୊ (9) ͷ݁ՌΛ࣍ͷΑ͏ʹ·ͱΊΔ͜ͱ͕Ͱ͖Δɽ༩͑ΒΕͨݩʑͷՁ֨
ϕΫτϧ (p,w1,w2) ͔Βߏ੒͞ΕΔ࣮࣭ཁૉՁ֨ϕΫτϧ
(
w1
p
,
w2
p
)
͕ݶքඅ༻ɾݶք
ऩೖൺ཰ C
(
w1
p
,
w2
p
, 1
)
Λ 1ΑΓେʹ͢Δ৔߹͸ɼ࢈ग़ྔθϩͷΈ͕ར५࠷େղͰ͋Δɽ
ͪΐ͏Ͳ 1 ʹ͢Δ৔߹͸ɼඇෛͷ࢈ग़ྔ͢΂͕ͯར५࠷େղͰ͋Δɽ1 ΑΓখʹ͢Δ৔߹
͸ɼར५࠷େղ͸ଘࡏ͠ͳ͍ɽ
ͳ͓ɼ
(
w1
p
,
w2
p
)
ͱ C
(
w1
p
,
w2
p
, 1
)
ͷ஋ͱͷ۩ମతͳରԠؔ܎͸ɼ߲࣍ʹ͓͍ͯ֬ೝ
͢Δɽ
3.3 ࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷಋग़
ຊ߲Ͱ͸ɼ࣮ ࣭ཁૉՁ֨ϕΫτϧ
(
w1
p
,
w2
p
)
ͱݶքඅ༻ɾݶքऩೖൺ཰ C
(
w1
p
,
w2
p
, 1
)
ͱͷؔ܎Λࢹ֮Խ͢Δࡍͷπʔϧͱͯ͠ར༻͢Δɼ࣮࣭ཁૉՁ֨ϑϩϯςΟΞΛಋग़͢Δɽ
͍·ɼੜ࢈෺ͷ࣮࣭ྔΛද͢୯Ґ͕ kgͰ͋Δͱ͢Δͱɼ*24 C
(
w1
p
,
w2
p
, 1 kg
)
͸ੜ࢈෺
Λ 1 kg ࢈ग़͢Δͱ͖ͷ࣮࣭࠷খඅ༻ͱߟ͑ΒΕΔɽ͜ͷ࣮࣭࠷খඅ༻ͱ 1 kg ͱͷେখ
ؔ܎ɼ͢ͳΘͪ
1 kg ⋛ C
(
w1
p
,
w2
p
, 1 kg
)
(12)
ͷ֤έʔεʹରԠ͢Δ
(
w1
p
,
w2
p
)
͸ɼ(11) ͷ֤έʔεʹରԠ͢Δ
(
w1
p
,
w2
p
)
ͱҰக͢
*23 CRSੜ࢈ٕज़Ͱ͋ΔͨΊɼ͜ͷൺ཰͸࢈ग़ྔʹ͔͔ΘΒͣҰఆͰ͋Δɽຊ࿦Ͱ͸ɼҎ߱ɼ୯ʹݶքඅ༻ɾ
ݶքऩೖൺ཰ͱུه͢Δɽ
*24 kgͷ୅ΘΓʹ Lʹ͠Α͏͕ʰੜ࢈෺୯Ґʱʹ͠Α͏͕ຊ࣭తͳҧ͍͸ͳ͍ɽ
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Δɽ*25 Αͬͯɼ࣮࣭ཁૉՁ֨ϕΫτϧͱݶքඅ༻ɾݶքऩೖൺ཰ͱͷؔ܎Λ೺Ѳ͢ΔͨΊʹ
͸ɼ
(
w1
p
,
w2
p
)
ͱ C
(
w1
p
,
w2
p
, 1 kg
)
ͱͷؔ܎Λ೺Ѳ͢Ε͹े෼Ͱ͋Δɽ
1 kg = C
(
w1
p
,
w2
p
, 1 kg
)
Λຬͨ͢
(
w1
p
,
w2
p
)
ͷू߹͸ɼ࢈ग़ྔ͕ 1 kg Ͱ࣮࣭࠷খ
අ༻͕ 1 kg Ͱ͋Δ࣮࣭ཁૉՁ֨ϑϩϯςΟΞ*26ʹ΄͔ͳΒͳ͍͔Βɼw1
p
w2
p
ฏ໘্ʹඳ
͘͜ͱ͕Ͱ͖Δɽͦͯ͠ 1 kg ≷ C
(
w1
p
,
w2
p
, 1 kg
)
ΛͦΕͧΕຬͨ͢ू߹΋ɼ͜ΕΛج
४ͱͯ͠ಛఆ͢Δ͜ͱ͕Ͱ͖Δɽ
ҎԼͰ࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷಋग़͢Δ͕ɼର৅ͱ͢ΔֶशऀͷϨϕϧʹ഑ྀ͠ɼਤ
ղʹΑΔΞϓϩʔνΛ࠾༻͢Δɽ*27 ͳ͓දهͷ؆ܿԽͷͨΊɼҎԼͷಋग़աఔʹ͓͍ͯ͸ɼ
࣮࣭ੜ࢈ཁૉՁ֨ w1
p
,
w2
p
ΛɼͦΕͧΕɼr1, r2 ͱུه͢Δɽ·ͨ୯Ґ kg΋লུ͢Δɽ
ਤ 5ͷΑ͏ʹɼ·ͣɼݪ఺ OΑΓӈଆʹ࣮࣭ཁૉՁ֨ r1ɼ্ଆʹ࣮࣭ཁૉՁ֨ r2ɼԼଆ
ʹཁૉ౤ೖྔ z1ɼࠨଆʹཁૉ౤ೖྔ z2 ͷɼͦΕͧΕɼਖ਼ํ޲Λ͋ΒΘ͢࠲ඪฏ໘Λ࡞Δɽ
࣍ʹɼୈೋ৅ݶʹ r2z2 = 1ɼୈࡾ৅ݶʹ࢈ग़ྔ͕ 1ͷͱ͖ͷ౳ྔઢ f (z1, z2) = 1ɼୈ࢛৅
ݶʹ r1z1 = 1Λඳ͘ɽҎ্ͰɼୈҰ৅ݶʹ 1 = C (r1, r2, 1)Λຬͨ͢ (r1, r2)ͷू߹ɼ͢ͳ
Θͪɼ࢈ग़ྔ͕ 1Ͱ࣮࣭࠷খඅ༻͕ 1ͷ࣮࣭ཁૉՁ֨ϑϩϯςΟΞΛඳ͘४උ͕Ͱ͖ͨɽ
Ҏޙɼr1 Λॴ༩ͱͯ͠ɼੜ࢈෺Λ 1୯Ґ࢈ग़͢Δͱ͖ͷ࠷খඅ༻͕ 1ͱͳΔͷ͸ r2 ͕͍
͘ΒͰ͋Δͱ͖͔ߟ͑Δɽr1 = r′1 ͷͱ͖ɼඅ༻͕ 1Ͱ͋Δ౳අ༻ઢͷ z1 ੾ย͸ɼr1z1 = 1
ΑΓ 1
r′1
Ͱ͋Δɽਤ 5Ͱ͸ɼr1 = r′1 ʹରԠ͢Δ r1z1 = 1ͷάϥϑ্ͷ఺ͷ z1 ࠲ඪ͕
1
r′1
ʹͳΔ͜ͱΛར༻ͯ͠ɼz1 ੾ยΛ֬ఆͰ͖Δɽz1 ੾ย͕
1
r′1
Ͱ͋Δ౳අ༻ઢ͸ແ਺ʹଘࡏ
͢Δ͕ɼͦͷதͰ࢈ग़ྔ͕ 1ͷͱ͖ͷ࠷খඅ༻Λ͋ΒΘ͢΋ͷ͸ɼ౳ྔઢ f (z1, z2) = 1ͱ
઀͢Δ΋ͷ͚ͩͰ͋Δɽ͜ͷ౳අ༻ઢͷ z1 ࣠ʹର͢Δ܏͖Λ −( r1r2 )
′ ͱ͢ΔͱɼͦΕͰ֬
ఆ͢Δ౳අ༻ઢͷࣜ z2 = −( r1r2 )
′z1 +
1
r′1
(
r1
r2
)′ ΑΓɼz2 ੾ย͸
1
r′1
(
r1
r2
)′ Ͱ͋Δɽඅ༻͕ 1
*25 ͭ·Γɼ⋛ͦΕͧΕʹ͓͍ͯ
{(
w1
p ,
w2
p
) ����1 kg ⋛ C ( w1p , w2p , 1 kg)} = {( w1p , w2p ) ����1 ⋛ C ( w1p , w2p , 1)}
ͱ͍͏͜ͱͰ͋Δɽ
*26 اۀͷཁૉՁ֨ϑϩϯςΟΞͱ͸ɼ͋Δྔ (ྫ͑͹ɼq)ͷੜ࢈෺Λ࢈ग़͢Δͱ͖ͷ࠷খඅ༻͕Ұఆֹ (ྫ͑
͹ɼc˜)ʹͳΔཁૉՁ֨ͷ૊ͷू߹ɼ͢ͳΘͪɼc˜ = C (w1,w2, q) Λຬͨ͢ (w1,w2) ͷू߹ͷ͜ͱͰ͋Γɼ
w1w2 ฏ໘ʹඳ͘͜ͱ͕Ͱ͖Δɽͳ͓ɼཁૉՁ֨ϑϩϯςΟΞͷৄࡉʹ͍ͭͯ͸ɼWoodland(2010)Λࢀর
͞Ε͍ͨɽ
*27 Darrough and Southey (1977)ʹ͓͚Δؒ઀ޮ༻ؔ਺ͷແࠩผۂઢಋग़ͷਤΛԠ༻͢Δɽ͜ͷΑ͏ͳԠ༻
͸ɼԞ໺ɾླଜ (1985) pp.97–101΍খࢁ (1995) pp.605–612Ͱ΋ݟΒΕΔ͕ɼຊ࿦Ͱ͸ͦΕΒͱҟͳΔղ
આΛࢼΈΔɽ
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Ͱ͋Δ౳අ༻ઢͷ z2 ੾ย͕
1
r′1
(
r1
r2
)′ ͱͳΔͷ͸ɼr2z2 = 1ΑΓ
r2 =
r′1
( r1r2 )
′
ͷͱ͖Ͱ͋Δɽ͜ͷࣜͷӈล͕ɼr′1 ͱ૊ʹͳΔ r2 ͷ஋ r′2 ʹ΄͔ͳΒͳ͍ɽਤ 5 Ͱ͸ɼ
z2 =
1
r′1
(
r1
r2
)′ ʹରԠ͢Δ r2z2 = 1ͷάϥϑ্ͷ఺ͷ r2 ࠲ඪ
r′1
( r1r2 )
′ ͕ɼٻΊΔ΂͖ r′2 ʹͳ
ΔɽҎ্ΑΓ͑ΒΕͨ (r′1, r′2)ΛୈҰ৅ݶʹඳ͘ͱɼ࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷҰͭͷ఺
ʹͳΔɽ
ਤ 6Ͱ͸ɼಉ͡Α͏ʹ r1 = r′′1 Ͱ͋Δͱ͖ʹ૊ʹͳΔ r2 ͷ஋ r′′2 ΛٻΊͯɼ(r′′1 , r′′2 )΋ඳ
͍͍ͯΔɽ͞Βʹಉ༷ͷϓϩηεͰɼr1 ͷ֤஋ʹରͯ͠૊ʹͳΔ r2 ͷ஋ΛٻΊୈҰ৅ݶͷ
఺ͱͯ͠ඳ͘͜ͱ͕Ͱ͖Δɽ*28 ͜ͷΑ͏ͳ఺Λ͢΂ͯूΊΔͱɼਤ 6ͷୈҰ৅ݶͷۂઢͷ
Α͏ͳɼӈԼ͕ΓͰݪ఺ʹରͯ͠ತͷۂઢ*29 ͕Ͱ͖Δɽ͜Ε͕ɼ࣮࣭ཁૉՁ֨ϑϩϯςΟ
ΞͰ͋Δɽ
(r1, r2) ͕࣮࣭ཁૉՁ֨ϑϩϯςΟΞ্ʹ͋Δͱ͖ɼC (r1, r2, 1) ͷ஋͸ఆٛʹΑΓ 1 Ͱ
͋ΔɽͦΕͰ͸ɼ(r1, r2) ͕࣮࣭ཁૉՁ֨ϑϩϯςΟΞ্ʹͳ͍৔߹ɼ͢ͳΘͪɼཁૉՁ
֨ϑϩϯςΟΞͷӈ্ํɼ͋Δ͍͸ɼࠨԼํʹ͋Δ৔߹ɼC (r1, r2, 1)ͷ஋͸Ͳ͏ͳΔͩΖ
͏͔ɽਤ 7 ͷΑ͏ʹɼਤ 6 ͷୈೋ৅ݶͷ r1z1 = 1 ͱୈ࢛৅ݶͷ r2z2 = 1 ΛɼͦΕͧΕ
w1z1 = k¯ < 1ͱ w2z2 = k¯ < 1Ͱஔ͖׵͑ɼ࠷খඅ༻͕ 1ΑΓখͰ͋Δͱ͖ʹ r′1 ͷ૊ͱͳ
Δ r2 ͷ஋ΛٻΊΔͱɼr′2 ΑΓখ͍͞ r¯2 ͕͑ΒΕΔɽr1 ͷଞͷ஋ʹ͍ͭͯ΋ಉ༷ʹɼ࣮ ࣭ཁ
ૉՁ֨ϑϩϯςΟΞ্Ͱ૊ͱͳΔ r2 ͷ஋ΑΓ΋খ͍͞΋ͷ͕ରԠ͢Δ͜ͱΛ֬ೝͰ͖Δɽ
൓ରʹɼ࠷খඅ༻͕ 1ΑΓେͰ͋Δ৔߹Λݕ౼͢ΔͨΊʹ r1z1 = kˆ > 1ͱ r2z2 = kˆ > 1
Ͱஔ͖׵͑ɼr′1 ͱ૊ͱͳΔ r2 ͷ஋ΛٻΊΔͱɼr′2 ΑΓେ͖͍ rˆ2 ͕͑ΒΕΔɽr1 ͷଞͷ஋
ʹ͍ͭͯ΋ಉ༷ʹɼ࣮࣭ཁૉՁ֨ϑϩϯςΟΞ্Ͱ૊ͱͳΔ r2 ͷ஋ΑΓ΋େ͖͍΋ͷ͕ର
Ԡ͢Δ͜ͱΛ֬ೝͰ͖ΔɽΑͬͯɼ(r1, r2)͕࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷӈ্ํʹ͋Δ৔
߹͸ 1 < C (r1, r2, 1)Ͱ͋ΓɼࠨԼํʹ͋Δ৔߹͸ 1 > C (r1, r2, 1)Ͱ͋Δ͜ͱ͕Θ͔Δɽ
ຊ߲Ͱಋग़࣮࣭ͨ͠ཁૉՁ֨ϑϩϯςΟΞΛར༻͠ɼه߸Λݩʹ໭ͯ͠
(
w1
p
,
w2
p
)
ͱ
C
(
w1
p
,
w2
p
, 1
)
ͷ஋ͱͷؔ܎Λදͨ͠΋ͷ͕ਤ 8Ͱ͋Δɽͳ͓ɼಋग़ϓϩηε͔ΒཧղͰ
͖ΔΑ͏ʹɼ࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷܗঢ়͸౳ྔઢ f (z1, z2) = 1 ͷܗঢ়ʹґଘͯ͠
ܾ·ΔɽͦͷͨΊɼاۀͷੜ࢈ٕज़ͷҧ͍͕࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷܗঢ়ʹ൓ө͞Ε
Δɽ୅ସͷ஄ྗੑ͕େͰ͋Δاۀɼ͢ͳΘͪɼ౳ྔઢ͕௚ઢʹ͍ۙاۀͷ࣮࣭ཁૉՁ֨ϑ
*28 ϨΦϯνΣϑܕੜ࢈ؔ਺΍ઢܕੜ࢈ؔ਺ͷ৔߹ͳͲɼ෦෼తʹ r1 ͱ૊ʹͳΔ r2 ͕ଘࡏ͠ͳ͔ͬͨΓෳ਺ଘ
ࡏͨ͠Γ͢Δ͜ͱ͕͋ΔͨΊɼ஫ҙ͕ඞཁͰ͋Δɽ
*29 ΑΓਖ਼֬ʹ͸ʮӈ্͕Γͷ෦෼΍ݪ఺͔ΒݟͯԜΜͩ෦෼͕ͳ͍ۂઢʯͰ͋Δɽ
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ϩϯςΟΞ͸ۂ཰͕େ͖͍ Lࣈܕʹ͍ۙۂઢͱͳΓɼ୅ସͷ஄ྗੑ͕খͰ͋Δاۀɼ͢ͳ
Θͪɼ౳ྔઢ͕ Lࣈܕʹ͍ۙاۀͷཁૉՁ֨ϑϩϯςΟΞ͸௚ઢʹۙ͘ͳΔɽ*30 ·ͨɼٕ
ज़ਐาʹΑͬͯ౳ྔઢ͕ݪ఺ଆʹγϑτ͢Δͱɼ࣮࣭ཁૉՁ֨ϑϩϯςΟΞ͸ӈ্ํ΁γ
ϑτ͢Δɽ
3.4 Ձ֨ͱੜ࢈෺ڙڅྔɾཁૉधཁྔͱͷؔ܎
3.1߲ͱ 3.2߲ͷ݁ՌΑΓɼCRSاۀͷ໰୊ (1)ͷղ͸ɼॴ༩ͱ͢ΔՁ֨ϕΫτϧ͔Βܗ੒
͞ΕΔ࣮࣭ཁૉՁ֨ϕΫτϧ
(
w1
p
,
w2
p
)
ʹ͓͚Δݶքඅ༻ɾݶքऩೖൺ཰ C
(
w1
p
,
w2
p
, 1
)
ͷ஋ʹԠͯ͡ɼࡾͭʹ৔߹෼͚͞ΕΔ͜ͱ͕Θ͔ͬͨɽ·ͨɼ3.3 ߲Ͱ࡞੒ͨ͠ਤ 8 ʹΑ
Γɼ࣮࣭ཁૉՁ֨ͱݶքඅ༻ɾݶքऩೖൺ཰ͱͷؔ܎Λࢹ֮Խ͢Δ͜ͱ͕Ͱ͖ͨɽҎ্Α
Γɼར५Λ࠷େԽ͢Δ׬શڝ૪తͳ CRSاۀʹ͍ͭͯɼՁ֨ͱੜ࢈෺࢈ग़ྔɾੜ࢈ཁૉ౤
ೖྔͱͷؔ܎ͷશମ૾Λ͔ͭΉ͜ͱ͕Ͱ͖Δɽ
ੜ࢈෺ͱ֤ੜ࢈ཁૉͷՁ֨ϕΫτϧ (p,w1,w2)͕༩͑ΒΕΔͱɼੜ࢈ཁૉ 1͓Αͼੜ࢈
ཁૉ 2ͷ࣮࣭Ձ֨ͷରɼࢹ֮తʹ͸ w1
p
w2
p
ฏ໘্ͷ఺
(
w1
p
,
w2
p
)
͕Ұͭ֬ఆ͢Δɽ
༩͑ΒΕͨՁ֨ϕΫτϧʹରԠ͢Δ఺͕࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷӈ্ํʹ͋Δͱ
͖͸ɼ
1 < C
(
w1
p
,
w2
p
, 1
)
(13)
͕੒ཱ͍ͯ͠Δɽ͜Ε͸ɼಉՁ֨ϕΫτϧʹ͓͍ͯ͸ɼඅ༻࠷খԽΛ࣮ݱͯ͠ੜ࢈͠
ͨͱͯ͠΋ݶքඅ༻ɾݶքऩೖൺ཰͕ 1 ΑΓେʹͳΔ͜ͱΛҙຯ͍ͯ͠ΔɽΑͬͯɼ
q = z1 = z2 = 0ͷΈ͕ར५࠷େղʹͳΔɽͭ·ΓɼԿ΋౤ೖͤͣԿ΋࢈ग़͠ͳ͍͜ͱɼ͢
ͳΘͪɼੜ࢈׆ಈΛ͠ͳ͍͜ͱ͕ɼଛࣦ͕࠷খͷθϩʹͳΔͱ͍͏ҙຯͰاۀʹͱͬͯ࠷
దͰ͋Δɽ
ରԠ͢Δ఺͕ͪΐ͏Ͳ࣮࣭ཁૉՁ֨ϑϩϯςΟΞ্ʹ͋Δͱ͖͸ɼ
1 = C
(
w1
p
,
w2
p
, 1
)
(14)
͕੒ཱ͍ͯ͠Δɽ͜Ε͸ɼಉՁ֨ϕΫτϧʹ͓͍ͯ͸ɼඅ༻࠷খԽΛ࣮ݱͯ͠ੜ࢈͢Ε͹ɼ
࢈ग़ྔʹ͔͔ΘΒͣݶքඅ༻ɾݶքऩೖൺ཰͕ 1ʹͳΔ͜ͱΛҙຯ͍ͯ͠Δɽ͕ͨͬͯ͠ɼ
අ༻࠷খԽ৚݅͑͞ຬ͍ͨͯ͠Ε͹ɼ(θϩΛؚΊͯ)ͲͷΑ͏ͳ࢈ग़ྔΛબ୒ͯ͠΋࠷େ
ར५θϩ͕͑ΒΕΔɽͭ·Γɼඅ༻࠷খԽ͕ར५࠷େԽͷे෼৚݅ͱͳ͍ͬͯΔɽΑͬͯ
ར५࠷େղ͸ɼ
(q, z1, z2) =
(
t, z1(w1,w2, 1)t, z2(w1,w2, 1)t
)
ͨͩ͠ɼt͸೚ҙͷඇෛͷ࣮਺
*30 ྫ͑͹ɼԞ໺ɾླଜ (1985) pp.108–112ɽ
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ͱͳΔɽ͢ͳΘͪɼ೚ҙͷඇෛͷ࢈ग़ྔͱɼͦͷ΋ͱͰඅ༻Λ࠷খԽ͢Δ֤ੜ࢈ཁૉ౤ೖ
ྔͱͷ૊Έ߹Θ͕ͤɼ͢΂ͯಉ༷ʹاۀʹͱͬͯ࠷దͰ͋Δɽ
ରԠ͢Δ఺͕࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷࠨԼํʹ͋Δͱ͖͸ɼ
1 > C
(
w1
p
,
w2
p
, 1
)
(15)
͕੒ཱ͍ͯ͠Δɽ͜Ε͸ɼಉՁ֨ϕΫτϧʹ͓͍ͯ͸ɼٕज़తʹ࣮ݱՄೳͳੜ࢈෺࢈ग़ྔ
ͱੜ࢈ཁૉ౤ೖྔͱͷ૊Έ߹ΘͤͰݶքඅ༻ɾݶքऩೖൺ཰Λ 1ΑΓখʹ͢Δ΋ͷ͕ଘࡏ
͢Δ͜ͱΛҙຯ͍ͯ͠ΔɽͦͷΑ͏ͳ࢈ग़ྔɾ౤ೖྔͷ૊Έ߹ΘͤΛಉ཰Ͱ֦େ͢Δ͜ͱ
ʹΑͬͯɼاۀ͸Ͳ͜·Ͱ΋ར५Λ૿Ճͤ͞Δ͜ͱ͕Ͱ͖ΔɽΑͬͯɼ࣮ݱՄೳͳར५ͷ
্ݶ͕ଘࡏ͠ͳ͍ͱ͍͏ҙຯͰɼاۀͷར५࠷େղ͸ଘࡏ͠ͳ͍ɽ
4 ςΩετʹසग़͢Δέʔεͷಛघੑ
ຊઅͰ͸ɼ2અͰ঺հͨ͠Mankiw (2013)ͳͲͷϚΫϩܦࡁֶɾܦࡁ੒௕࿦͓Αͼࠃࡍ
๵қ࿦ͷςΩετ͕ɼ2ੜ࢈ཁૉ 1ੜ࢈෺Ͱ CRSͷ׬શڝ૪اۀͷར५࠷େԽ໰୊ΛऔΓ
ѻ͏ࡍɼ҉໧ʹ͓͍͍ͯΔԾఆͱͦͷଥ౰ੑʹ͍ͭͯݕ౼͢Δɽ
Mankiw (2013) ͳͲͷςΩετͰ͸ɼCRS اۀ͕֤ੜ࢈ཁૉͷݶքੜ࢈෺ͱ࣮࣭ཁૉ
Ձ͕֨౳͘͠ͳΔΑ͏ʹཁૉ౤ೖྔΛܾఆ͢Δɼ͢ͳΘͪɼ(2) Λຬͨ͢Α͏ʹ z1, z2 Λ
બ୒͢Δͱઆ໌͍ͯ͠Δ͕ɼ͜ͷΑ͏ͳओு͕੒ΓཱͭͨΊʹ͸͞ΒͳΔ৚͕݅ඞཁͰ͋
Δɽॴ༩ͱ͢ΔՁ֨ϕΫτϧ (p,w1,w2) ͕ (14)ɼ͢ͳΘͪ p = C (w1,w2, 1) Λຬͨ͢ͱ
͖͸ɼاۀ͸೚ҙͷඇෛͷ࢈ग़ྔͱͦͷ΋ͱͰඅ༻Λ࠷খԽ͢Δཁૉ౤ೖྔͷ૊Έ߹Θͤ
Λબ୒͢Δɽ͜ͷͱ͖اۀͷੜ࢈ؔ਺ f (·)͕࿈ଓඍ෼ՄೳͰ͋Ε͹ɼ಺఺ղʹ͓͍ͯɼ(6)ɼ
(7)ɼ(8)ΑΓ͔֬ʹ (2)͕੒ཱ͢Δɽͱ͜Ζ͕ (p,w1,w2)͕ (13)·ͨ͸ (15)Λຬͨ͢ͱ͖
͸ɼ(2)ͷ੒ཱ͸อূ͞Εͳ͍ɽ(13)ͷͱ͖͸ (q, z1, z2) = (0, 0, 0)ͷΈ͕ར५࠷େղͰ͋
Δ͕ɼςΩετͰ CRSͷྫͱͯ͠࠷΋Α͘Ҿ͖߹͍ʹग़͞ΕΔίϒ=μάϥεܕੜ࢈ؔ਺
f (z1, z2) = Azα1z
1−α
2 , A > 0, 0 < α < 1Ͱ֬ೝͯ͠ΈΔͱ
f1(0, 0) = lim
h1↓0
A · hα1 · 01−α − A · 0α · 01−α
h1
= 0,
f2(0, 0) = lim
h2↓0
A · 0α · h1−α2 − A · 0α · 01−α
h2
= 0
ΑΓ
f1(0, 0) <
w1
p
, f2(0, 0) <
w2
p
Ͱ͋Δ͔Βɼར५࠷େղʹ͓͍ͯ (2) ͸੒ཱ͍ͯ͠ͳ͍ɽ·ͨ (15) ͷͱ͖͸ɼ f (·) ʹ͔
͔ΘΒͣར५࠷େղࣗମ͕ଘࡏ͠ͳ͍ɽ͕ͨͬͯ͠Mankiw (2013)ͳͲͷςΩετͰ͸ɼ
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(p,w1,w2) ͕ (14)Λຬͨ͢͜ͱΛલఏͱͯ͠ CRSاۀͷߦಈΛఆࣜԽ͠ɼಉاۀͰߏ੒
͞ΕΔܦࡁΛ෼ੳ͍ͯ͠Δ͜ͱ͕Θ͔Δɽ*31
ͦ͜Ͱ໰୊͸ɼ2ੜ࢈ཁૉ 1ੜ࢈෺ϞσϧͷҰൠۉߧΛ෼ੳ͢ΔࡍɼՁ֨ϕΫτϧ͕ (13)
·ͨ͸ (15)Λຬͨ͢έʔεΛআ֎ͯ͠ɼ(14)Λຬͨ͢έʔεͷΈʹूத͢Δ͜ͱ͕ଥ౰Ͱ
͋Δ͔Ͳ͏͔ͱ͍͏͜ͱʹͳΔɽҰൠۉߧʹ͍ͭͯݕ౼͢ΔͨΊʹ͸ɼاۀߦಈʹՃ͑ͯɼ
ՈܭʹΑΔੜ࢈ཁૉͷڙڅͱੜ࢈෺ͷधཁʹ͍ͭͯ໌ࣔ͢Δඞཁ͕͋Δɽ͍·ੜ࢈ཁૉ 1
͓Αͼ 2ΛɼͦΕͧΕɼx¯1 > 0ɼ¯x2 > 0͚ͩॳظอ༗͢Δ୅දతՈܭͷଘࡏΛԾఆ͠ɼ͜
ͷՈܭͷੜ࢈ཁૉ 1ࣗՈফඅྔΛ x1 ≥ 0ɼੜ࢈ཁૉ 2ࣗՈফඅྔΛ x2 ≥ 0ɼੜ࢈෺ফඅྔ
Λ x3 ≥ 0ɼޮ༻ؔ਺Λ U(x1, x2, x3)ͱ͠*32ɼاۀ͔Βͷར५෼഑ֹΛ Πͱ͢Δͱɼ֤ੜ
࢈ཁૉڙڅྔ͓Αͼੜ࢈෺धཁྔ͸࠷దԽ໰୊
max
x1, x2, x3
U(x1, x2, x3)
s.t. w1[x¯1 − x1] + w2[x¯2 − x2] +Π ≥ px3, 0 ≤ x1 ≤ x¯1, 0 ≤ x2 ≤ x¯2, x3 ≥ 0
ͷղΑΓಋ͘͜ͱ͕Ͱ͖Δɽ
Ոܭͷ֤ੜ࢈ཁૉॳظอ༗ྔ (x¯1ɼ¯x2)͸༗ݶͰ͋Δ͔ΒɼU(·)ʹ͔͔ΘΒͣɼ͋ΒΏΔ
Ձ֨ϕΫτϧ (p,w1,w2) ʹ͓͍֤ͯੜ࢈ཁૉڙڅྔ͓Αͼੜ࢈෺धཁྔ͸༗ݶ஋ΛͱΔɽ
ͦͷͨΊɼ(15)ͷΑ͏ͳاۀͷ֤ੜ࢈ཁૉधཁྔ (౤ೖྔ)͓Αͼੜ࢈෺ڙڅྔ (࢈ग़ྔ)͕
༗ݶ஋ʹͳΒͳ͍έʔεͰ͸ɼ໌Β͔ʹҰൠۉߧ͸੒ཱ͠ͳ͍ɽΑͬͯɼ(15)Λ෼ੳର৅
͔Βআ֎͢Δ͜ͱ͸ଥ౰Ͱ͋Δͱߟ͑ΒΕΔɽ
࣍ʹ (13)ʹ͍ͭͯݕ౼͢ΔɽKKT৚݅*33ΑΓɼՁ֨ϕΫτϧ (p,w1,w2)ʹରԠ͢Δ࣮
࣭ཁૉՁ֨
(
w1
p
,
w2
p
)
͕
w1
p
≤ U1 (x¯1, x¯2, 0)
U3 (x¯1, x¯2, 0)
,
w2
p
≤ U2 (x¯1, x¯2, 0)
U3 (x¯1, x¯2, 0)
Λຬͨ͢ͱ͖͸ɼx1 = x¯1, x2 = x¯2, x3 = 0͕ޮ༻࠷େղͰ͋Δɽ(13)ͷͱ͖ͷར५࠷େ
ղ͸ q = z1 = z2 = 0Ͱ͋Δ͔Βɼ
1 ≤ C
(
U1 (x¯1, x¯2, 0)
U3 (x¯1, x¯2, 0)
,
U2 (x¯1, x¯2, 0)
U3 (x¯1, x¯2, 0)
, 1
)
(16)
*31 ͨͩ͠ɼ(14)ͷͱ͖͸අ༻࠷খԽ͕ར५࠷େԽͷे෼৚݅Ͱ͋ΔͨΊɼ͜͜Ͱͷʮاۀ͸֤ੜ࢈ཁૉͷݶք
ੜ࢈෺ͱ࣮࣭ཁૉՁ͕֨౳͘͠ͳΔΑ͏ʹཁૉ౤ೖྔΛܾఆ͢Δʯͱ͍͏ओு͸ɼʮاۀ͸ q > 0Ͱ͋Δඅ
༻࠷খղͷ͍ͣΕ͔Λબ୒͢Δʯͱ͍͏ओுҎ্ͷҙຯΛ࣋ͨͳ͍͜ͱʹ஫ҙ͢Δඞཁ͕͋Δɽ
*32 U ͷ୯ௐੑɼڧҙ४Ԝੑɼ͓Αͼɼ࿈ଓඍ෼ՄೳੑΛԾఆ͢Δɽ
*33 Karush-Kuhn-Tucker৚݅ɽ
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Ͱ͋Ε͹ɼਤ 9ͷփ৭ͷྖҬ (ڥքઢΛؚΉ)ʹରԠ͢Δ࣮࣭ཁૉՁ֨(
w1
p
,
w2
p
)
∈
{
(r1, r2)
����r1 ≤ U1 (x¯1, x¯2, 0)U3 (x¯1, x¯2, 0) , r2 ≤ U2 (x¯1, x¯2, 0)U3 (x¯1, x¯2, 0) , 1 ≤ C (r1, r2, 1)
}
ʹ͓͍ͯɼ֤ੜ࢈ཁૉ͸͢΂ͯࣗՈফඅ͞Εੜ࢈෺͸࢈ग़͞ΕͣՈܭͱاۀͱͷؒͷऔҾ
͸Ұ੾͓͜ͳΘΕͳ͍ɼͱ͍͏Ұൠۉߧ͕੒ཱ͢Δ͜ͱ͕Θ͔Δɽ*34 Ԡ༻෼໺Ͱසग़͢Δ
४ઢܕͷޮ༻ؔ਺U(x1, x2, x3) = ϕ(x1, x2) + x3 ͷ৔߹ͳͲʹ͓͍ͯ (16)͸༰қʹੜ͡Δ
ͨΊɼ U(·)ͷݶఆͳ͠Ͱ (13)Λআ֎͢Δ͜ͱ͸Ͱ͖ͳ͍ɽ(13)Λআ֎͢ΔͨΊʹ͸
lim
h3↓0
U1 (x¯1, x¯2, h3)
U3 (x¯1, x¯2, h3)
= 0, lim
h3↓0
U2 (x¯1, x¯2, h3)
U3 (x¯1, x¯2, h3)
= 0
ͷΑ͏ͳ U(·)ʹؔ͢Δ௥ՃతԾఆΛಋೖ͠ɼ(16)͕੒ཱ͠ͳ͍Α͏ʹ͢Δඞཁ͕͋Δɽ
Ҏ্ΑΓɼMankiw (2013)ͳͲͷςΩετʹ͓͚ΔՁ֨ϕΫτϧ͕ (14)Λຬͨ͢͜ͱΛ
લఏͱ͢Δ CRSͷఆࣜԽ͸ɼ౰֘اۀҎ֎ͷܦࡁओମͰ͋ΔՈܭͷબ޷Λݶఆ͢Δ͜ͱʹ
ΑΓɼ͸͡Ίͯਖ਼౰ԽͰ͖Δͱ͍͑ΔɽςΩετͰ͸ɼϞσϧͷల։Λٸ͙ͨΊ͔ɼ(14)Λ
લఏͱ͍ͯ͠Δ͜ͱɼ͓Αͼɼͦͷଥ౰ੑʹ͍ͭͯ΄ͱΜͲ;ΕΒΕ͍ͯͳ͍͕ɼϞσϧ
ͷܦࡁ૾΍ݶքʹڵຯΛֶ࣋ͭशऀʹରͯ͠͸ɼຊ࿦ͷΑ͏ͳิ଍͕ෆՄܽͰ͋Ζ͏ɽ
5 ݁ͼ
ຊ࿦Ͱ͸ɼภඍ෼ͷॳาతͳཧղ͕Ͱ͖ͨϨϕϧͷֶशऀΛ೦಄ʹ͓͖ɼ2ੜ࢈ཁૉ 1ੜ
࢈෺ͷ CRSੜ࢈ٕज़Λ࣋ͭ׬શڝ૪اۀͷར५࠷େԽ໰୊ʹ͍ͭͯͷɼϚΫϩܦࡁֶͳͲ
ͷςΩετʹ͓͚Δղઆͷิ׬ҊΛࣔͨ͠ɽ
ݩʑͷੜ࢈ؔ਺Λॴ༩ͱ͢Δར५࠷େԽ໰୊Λɼੜ࢈ؔ਺ͱ࢈ग़ྔΛॴ༩ͱ͢Δඅ༻࠷
খԽ໰୊ͱɼͦΕʹΑͬͯ͑ΒΕΔඅ༻ؔ਺Λॴ༩ͱ͢Δར५࠷େԽ໰୊ʹ෼ׂͯ͠෼ੳ
͠ɼඅ༻࠷খԽ࣌ͷݶքඅ༻ɾݶքऩೖൺ཰Λख͕͔Γͱͯ݁͠ՌΛ౷߹ͨ͜͠ͱ͕ͻͱ
ͭͷϙΠϯτͰ͋ͬͨɽͦͯ͠ղऍͷࡍɼ࣮࣭ཁૉՁ֨ϑϩϯςΟΞΛԉ༻ͯ͠ɼ֤࣮࣭
ཁૉՁ֨ͱݶքඅ༻ɾݶքऩೖൺ཰ͷ஋ͱͷؔ܎Λࢹ֮Խ͠ɼՁ֨ϕΫτϧͱར५࠷େԽ
ͷ݁ՌͰ͋Δࡾͭͷέʔεͱͷؔ܎ͷશମ૾Λ͔ͭΊΔΑ͏ʹͨ͜͠ͱ͕΋͏ͻͱͭͷϙ
ΠϯτͰ͋ͬͨɽ
ຊ࿦ͷΑ͏ͳิ׬తղઆ͕͋Ε͹ɼϚΫϩܦࡁֶͳͲͷςΩετ͕ɼඅ༻࠷খԽ͕ར५
࠷େԽͷे෼৚݅ͱͳΔՁ֨ϕΫτϧͷΈʹ஫໨ͯ͠ CRSاۀͷߦಈΛల։͍ͯ͠Δ͜ͱ
Λֶशऀ͕ཧղͰ͖ΔͨΊɼࠞཚ͸؇࿨͞ΕΔͰ͋Ζ͏ɽ
*34 ͍͏·Ͱ΋ͳ͘
(p,w1,w2) ∈
{
(t, tr1, tr2)
���� t > 0, r1 ≤ U1 (x¯1, x¯2, 0)U3 (x¯1, x¯2, 0) , r2 ≤ U2 (x¯1, x¯2, 0)U3 (x¯1, x¯2, 0) , 1 ≤ C (r1, r2, 1)
}
͕͢΂ͯۉߧՁ֨ϕΫτϧͰ͋Δɽ
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ຊ࿦ͷΞϓϩʔν͸ɼ୯ಠͷ CRSاۀͷߦಈͷ೺Ѳ͚ͩͰͳ͘ɼෳ਺ͷछྨͷ CRSا
ۀ͕ଘࡏ͢Δέʔε΍ɼCRS اۀͱن໛ʹؔͯ͠ऩ֭చݮͷاۀ͕ࠞࡏ͢ΔέʔεͳͲɼ
اۀͷಉ࣭ੑΛԾఆ͠ͳ͍৔߹ͷ 2ੜ࢈ཁૉ 1ੜ࢈෺Ϟσϧͷूܭ໰୊ʹରͯ͠΋༗ޮͱ
ߟ͑ΒΕΔɽ
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f (z1, z2) = q
z1
z2
O
(
zc1, z
c
2
)
Slope = −w1w2
ਤ 1 අ༻࠷খղ
qO
C (w1,w2, 1) q
pq
ਤ 2 p < C (w1,w2, 1)ͷέʔε
15
qO
C (w1,w2, 1) q
pq
ਤ 3 p = C (w1,w2, 1)ͷέʔε
qO
C (w1,w2, 1) q
pq
> > > > > >
ਤ 4 p > C (w1,w2, 1)ͷέʔε
16
q
C (w1,w2, 1) q
pq
3 = , ,
qO
C (w1,w2, 1) q
pq
> > > > > >
ਤ 4 p > C (w1,w2, 1)ͷέʔε
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f (z1, z2) = q
z1
z2
O
(
zc1, z
c
2
)
Slope = −w1w2
ਤ 1 අ༻࠷খղ
qO
C (w1,w2, 1) q
pq
ਤ 2 p < C (w1,w2, 1)ͷέʔε
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r1z2
r2
z1
O
r1z1 = 1
r2z2 = 1
f (z1, z2) = 1
(r′1, r
′
2)
r′1
1
r′1
1
r′1
( r1r2 )
′
r′1
(
r1
r2
)′
Slope =
−( r1r2 )′
ਤ 5 ࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷಋग़ʢͦͷ 1ʣ
r1z2
r2
z1
O
r1z1 = 1
r2z2 = 1
f (z1, z2) = 1
1 = C (r1, r2, 1)
(r′1, r
′
2)
(r′′1 , r
′′
2 )
ਤ 6 ࣮࣭ཁૉՁ֨ϑϩϯςΟΞͷಋग़ʢͦͷ 2ʣ
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r1z2
r2
z1
O
f (z1, z2) = 1
1 > C (r1, r2, 1)
1 < C (r1, r2, 1)
1 = C (r1, r2, 1)
r′1
r′2
r¯2
rˆ2
r2z2 = kˆ > 1
r2z2 = 1
r2z2 = k¯ < 1
r1z1 = kˆ > 1
r1z1 = 1
r1z1 = k¯ < 1
ਤ 7 ྖҬͷ֬ೝ
w1
p
w2
p
O
1 = C
(
w1
p ,
w2
p , 1
)
1 > C
(
w1
p ,
w2
p , 1
)
1 < C
(
w1
p ,
w2
p , 1
)
ਤ 8 ࣮࣭ཁૉՁ֨ͱݶքඅ༻ɾݶքऩೖൺ཰ͱͷؔ܎
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w1
p
w2
p
O U1(x¯1,x¯2,0)
U3(x¯1,x¯2,0)
U2(x¯1,x¯2,0)
U3(x¯1,x¯2,0)
1 = C
(
w1
p ,
w2
p , 1
)
ਤ 9 औҾྔ͕θϩͱͳΔۉߧ࣮࣭ཁૉՁ֨
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